



























































P T T F F
Q T F T F





disjunction P ∨Q P Q P
or Q P,Q 1
3
3:
P T T F F
Q T F T F
P ∨Q T T T F
2.8
2.7 P ∨Q
exclusive disjunction P Q
P Q def.⇔ ¬[P ∧Q]∧ [P ∨Q]
3 
implication P → Q P Q
If P , then Q P Q
4
P → Q def.⇔ [¬P ] ∨Q (1)
P → Q P an-
tecedent Q descendant
4:
P T T F F
Q T F T F














“If you move, then I’ll shoot you.”
“Don’t move, or I’ll shoot you.”
(1)
4 
P Q P ⇒ Q
P Q inference
, P Q deduction
5 P Q P → Q
P ⇒ Q
P ⇒ Q P premise
Q conclusion P
Q P  Q
P ⇒ Q Q ⇒ P P ⇔ Q
P Q logically equivalent
2.11
P ∧Q
P P ∧Q ⇒
P
P  P ∧Q 
P → Q 2













1 ∧ 1 = 1 (2)
1 ∧ 0 = 0 (3)
0 ∧ 1 = 0 (4)
0 ∧ 0 = 0 (5)
1 0
1 × 1 = 1, 1 × 0 = 0 × 1 = 0 × 0 = 0
3
∨
1 ∨ 1 = 1 (6)
1 ∨ 0 = 1 (7)
0 ∨ 1 = 1 (8)
0 ∨ 0 = 0 (9)
1∨ 1 1 0
1+0 = 0+1 =
1, 0 + 0 = 0
¬ 1 0
¬1 = 0 (10)

















P,¬P, P ∨Q,P ∧Q
P
Q
P ⇒ Q P Q
P → Q (1) ¬P ∨Q
2




P Q P Q
2: P → Q
P ⇒ Q
P Q





P ∧Q ⇔ P ∧Q ( ) (12)
[P ∧Q] ∧R ⇔ P ∧ [Q ∧R] ( ) (13)
P ∨Q ⇔ P ∨Q ( ) (14)
[P ∨Q] ∨R ⇔ P ∨ [Q ∨R] ( ) (15)
P ∧Q ⇒ P, P ∧Q ⇒ Q (16)
P ⇒ P ∨Q, Q ⇒ P ∨Q (17)
2 3

P ∨ [¬P ] ⇔ 
 ( ) (18)
P ∧ [¬P ] ⇔ ⊥ ( ) (19)
¬[¬P ] ⇔ P ( ) (20)
law of excluded mid-
dle law of contradition









P ∨ ¬P T T
P ∧ ¬P F F








P ∧ ⊥ ⇔ ⊥ (23)




P ∧ [Q ∨R] ⇔ [P ∧Q] ∨ [P ∧R] ( )
(25)
P ∨ [Q ∧R] ⇔ [P ∨Q] ∧ [P ∨R] ( )
(26)
de Morgan’s law
¬[P ∧Q] ⇔ [¬P ] ∨ [¬Q] (27)









P T T F F
¬P F F T T
Q T F T F
¬Q F T F T
P ∧Q T F F F
¬[P ∧Q] F T T T
P ∨Q T T T F
¬[P ∨Q] F F F T
[¬P ] ∨ [¬Q] F T T T




P,Q P → Q
¬Q → ¬P contraposition
P → Q ¬Q → ¬P






¬Q → ¬P (1)⇔Q ∨ ¬P (30)
(14)⇔¬P ∨Q (31)









P n2 Q n
P → Q
P → Q
¬Q → ¬P n n2
n n = 2m −
1 (m = 0,±1,±2, · · · )
n2 = (2m − 1)2 = 2(2m2 − 2m) + 1
n2 n2
n 
• P → Q
¬Q → ¬P












P ¬P → ⊥





















m2 = 2n2 m2
m 4.2
m = 2k (k = 1, 2, 3, · · · )








[P ∧ ¬Q] → ⊥ (1)⇔ ¬[P ∧ ¬Q] ∨ ⊥ (36)
(24)⇔ ¬[P ∧ ¬Q] (37)
(27)⇔ ¬P ∨Q (38)








n = 2m−1 (m = 1, 2, 3, · · · )






P ∧ [P → Q] ⇒ Q (40)
(40)
P ∧ [P → Q] (1)⇔ P ∧ [¬P ∨Q] (41)
(25)⇔ [P ∧ ¬P ] ∨ [P ∧Q] (42)
(19)⇔ ⊥∨ [P ∧Q] (43)







[P → Q]∧Q ⇒ P





[P → Q] ∧ [Q → R] ⇒ P → R (46)
(40)
[P → Q] ∧ [Q → R] (47)
(1)⇔[¬P ∨Q] ∧ [Q → R] (48)
(25)⇔ [¬P ∧ [Q → R]] ∨ [Q ∧ [Q → R]] (49)
(40)⇒ [¬P ∧ [Q → R]] ∨R (50)
(26)⇒ [¬P ∨R] ∧ [[Q → R] ∨R] (51)
(1)⇔[P → R] ∧ [[Q → R] ∨R] (52)





[P1 → P2] ∧ [P2 → P3] ∧ · · · ∧ [Pn−1 → Pn]










¬P ∧ [¬P → ¬Q] ⇒ ¬Q (56)














for any x ∃x x






def.⇔ Y X, Y





6P → Q ¬P → ¬Q inversion
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